One of the most important aspects when performing architectural documentation of cultural heritage structures is the accuracy of both the data and the products which are generated from these data: documentation in the form of 3D models or vector drawings. The paper describes an assessment of the accuracy of modelling data acquired using a terrestrial phase scanner in relation to the density of a point cloud representing the surface of different types of construction materials typical for cultural heritage structures. This analysis includes the impact of the scanning geometry: the incidence angle of the laser beam and the scanning distance. For the purposes of this research, a test field consisting of samples of different types of construction materials (brick, wood, plastic, plaster, a ceramic tile, sheet metal) was built. The study involved conducting measurements at different angles and from a range of distances for chosen scanning densities. Data, acquired in the form of point clouds, were then filt(ered and modelled. An accuracy assessment of the 3D model was conducted by fitting it with the point cloud. The reflection intensity of each type of material was also analyzed, trying to determine which construction materials have the highest reflectance coefficients, and which have the lowest reflection coefficients, and in turn how this variable changes for different scanning parameters. Additionally measurements were taken of a fragment of a building in order to compare the results obtained in laboratory conditions, with those taken in field conditions.
INTRODUCTION
As with any measurement technique, TLS measurements are not perfect and subject to errors caused by different factors affecting the measurement process. Determining the sources of errors in terrestrial laser scanning measurements is complicated due to the large number of such factors, and the fact that they are usually interlinked. the complexity of this issue is enhanced by the fact that different laser scanners use different measurement methods, for example, they operate at different wavelengths and using different beam deflection units. Careful examination of all of these factors and the errors being introduced into the data, provides a solid basis for assessing the quality of these data and the performance parameters of the scanner, which is necessary when deciding on the suitability of TLS for a particular application. The most definitive indication of the quality of the data is described by the accuracy, i.e. the degree of consistency between the measurement and the true value of the measured quantity (Iavarone 2002 r.) . In TLS you can use the term "precision of the 3D coordinates of points in the point cloud" as an appropriate indicator of data quality. Because TLS is a technique for measuring area/a surface, and the final product of the laser scanning is often a 3D model, we can use the term "accuracy of the model" as an appropriate indicator of the quality of the information obtained through laser scanning. In both cases, the accuracy reflects the level of compliance between the data or the model and the real world. Sources of measurement errors include instrumental errors resulting from the construction of the scanning device. The accuracy is also affected by errors originating from both the laws of physics that affect the operation of the laser and the system directing the beam, as well as errors related to the mechanics of the scanner, i.e. the laser's optical system errors, system errors associated with sending a laser beam. Measurement errors can also result from improper data acquisition techniques, eg. an inadequate selection of measurement stations and their number, or the wrong choice of scanning density relative to the accuracy requirements. Undoubtedly, parameters such as the intensity of the reflection beam, angle of incidence and surface properties (material, surface roughness) influence the final result of the process of obtaining the point cloud and its subsequent processing (Reshetyuk, 2006) . The following describes these sources of error in more detail.
ANALYSIS OF FACTORS AFFECTING THE ACCURACY OF TLS

Review of factors affecting the accuracy of TSL
Terrestrial laser scanning is a technique of recording data using reflectorless distance measurement. Therefore, one of the main sources of error is the reflectivity of the scanned surface -SNR (Signal-to-noise ratio). It is defined as the ratio of the emitted and reflected signals. The SNR is also affected by: the material properties associated with the electrical and magnetic permeability, the color of the surface, the laser wavelength λ, the surface roughness, which depends on the wavelength and frequency, polarization, the surface temperature and surface moisture (Thiel et al., 2004 ) . Additionally, the intensity of the reflection and the accuracy of coordinate measurements from the point cloud are directly affected by the scanning geometry. The number of elements that describe the point cloud is dependent on the density of the cloud, which in turn depends on the parameters of the scan, i.e. the angular resolution, but also on the angle of incidence and distance to the subject. The density of the point 
